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EXPANSION OF WOOD bv HEAT. 



N°. V. 

On the Expanjton of Wood by Heat, in a Letter from 
David Rittenhouse L. L. D. Prcfident of ibt- 
Society. 

May 15th, 1795. 

IN the prefent ilate of experimenlal philofophy it is 
well known that bodies in general enlarge their dimen- 
lions, or expand, on being heated, and contract in cooling. 
From fome experiments heretofore made, wood has been 
thought to make an exception to the general rule, and 
this opinion has fo far prevailed that many curious per- 
fons have applied wooden pendulum rods to their time- 
pieces, to prevent the variation in their rate ot going, 
arifing from the expanfion and contracting of a metal 
rod. From my own obfervations, howevei-, as well as 
thofe of fome of my friends, the wooden pendulum rod 
does not appear to anfwer the expectations formed on it. 
I had in my poffeflion for feveral years an excellent time- 
piece made for this fociety by an ingenious workman 
and worthy member of the fociety. The refult of my 
conftant attention to this clock was, that though its re- 
gular variations with heat and cold were probably much 
lefs than thofe of metal pendulums, it neverthelefs always 
went fafler in winter than in fummer, and was liable to 
very fudden and confiderable variations ; arifmg, no 
doubt, from the combined effects of heat and cold, moif- 
ture and drynefs. This determined me to make fome 
careful experiments with a pyrometer capable of receiving 
a piece of wood of the length of a fecond pendulum. 
Several years ago I made fome experiments of this kind, 
perfeAly correfponding with thofe I have lately made, 
and which I now communicate to the fociety. 
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I took a ftraight grained piece of white hiccory, green, 
for I could not procure any feafoned, its length 39 inches, 
and about f of an inch fquare. This 1 placed in my 
pyrometer, and kept it fully extended by a weight 
fattened to a firing, going over a pulley. To the pyro- 
meter I applied the tube and glafles of a good compound 
microfcope, and a micrometer, the value of the fmaller 
divifions whereof I found to be nearly .00053 parts of 
an inch, each. 

Tlie rod of wood being placed in the pyrometer, I 
poured fand all around it, heated to about 250 of Fahren- 
heit, which degree of heat I found the wood would bear 
without fcorching. On pouring in the hot fand, the rod 
expanded very much, but foon began to contract, even 
before the fand was fenfibly cooled, which 1 fuppofe arofe 
from the hot fand extrading the moifture of the wood. 
It continued to contrad: as the whole grew cool, fo that 
when the rod had acquired its firft temperature it was 
near 30 of the above divifions (horter than at firft. I 
repeated the operation a fecond and third time, and had 
then reafon to conclude that the wood was nearly as dry 
as it would become by lying long in a dry air. 1 now 
let it cool to the temperature of the atmofphere which 
was 75° and heating the fand to 200 only, I poured it 
around the rod. In a few minutes it expanded i 6 divi- 
fions. In half an hour the fand had cooled to 125, and 
the rod had contraded 1 1 divifions. In an hour more 
the fand was 80 and the rod (hortened full 4 divifions 
more, being nearly equal to its length when the fand 
was firft applied. On the whole I conclude that very 
dry wood expands with heat pretty regularly, though 
certainly in a much lefs degree than any of the metals 
or even glafs. 

DAVID RriTENHOUSE. 
To the Philofophical Society 

P, S. 
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May 1 2th i'jg6. 

P. S. The rod above mentioned having been kept in a 
dry place for twelve months, I again tried it with the 
pyrometer, having fixed near one end of it a fmall gra- 
duated fcale of ivory, 360 divifions whereof were equal 
to one inch. This fcale was viewed with the microf- 
cope, furnifhed with a crofs hair, and I thought this 
method preferable to the fci-ew micrometer ufed before. 

The rod v/as placed in the pyrometer v/hen the tem- 
perature of the air was about 60". On pouring fand 
around it, heated a little higher than boiling water per- 
haps, it immediately expanded -^ a divifion, but in lefs 
than a minute it began to contract, and continued to do 
fo for an hour, when I drew off the fand. It was now 
full 1 o divifions fliorter than at firft, fo that it had im- 
bibed a great deal of moifture from the air which it again 
parted with to the heated land. Three hours afterwards 
when the rod was cool, I again poured the fand on it, 
heated as before. It now continued to expand for about 
three minutes, when its length was encreafed ^-^ divi- 
fions, it then began to contraft, and became full 3 divi- 
fions fhorter than when the fand was poured on it. I 
caufed the fand to run off once more, and let the rod 
cool. Then heating the fand 250" by a thermometer, I 
poured it on the rod, and in a few minutes it expanded 
3-I divifions, it then began to contradt flowly, and in 15 
minutes it became t of a divfion fhorter than at firft. On 
the whole I concluded that the expanfion of wood, in its 
length, will be irrregular, correfponding partly to the 
warmth, and partly to the moifture of the atmofphere. 

D. RITTENHOUSE. 
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